Deactivation of microbubble nucleation sites by alcohol-water exchange.
The ethanol-water exchange process is one of the standard methods of generating nanobubbles at a solid-water interface. In this work, we examine whether the nanobubbles formed by the solvent exchange can initiate microbubble formation as the temperature increases, thus acting as nuclei. This, however, is not the case: the nanobubbles are stable and do not facilitate microbubble formation. Instead, the process of solvent exchange, which aids the formation of nanobubbles and even microbubbles on some hydrophobic substrates under ambient conditions, suppresses microbubble nucleation on graphite and hydrophilic micropit-decorated substrates at high temperature (i.e., deactivates the nucleation sites for microbubble formation). We ascribe this behavior to the prewetting of the surface by the alcohol and the stability of the nanobubbles to the temperature increase. The findings in this study have implications for the prevention of bubble formation for a range of applications.